Comparison of IQ scores from the standard Wechsler Adult Intelligence Scale-Revised (WA&R) and the Ward (1990) seven-subtest short form (WAIS-R/7 SF) was performed on a sample of 459 patients with traumatic brain injury due to head trauma The results indicate that this short form provides Verbal, Performance, and Full Scale IQ scores that vary little from the complete WA&R, at approximately one-half the typical administration time. The seven subtest short form predicted WAIS-R Full Scale IQ within 6 points in 95% of this clinical sample, with Verbal-Performance IQ discrepancies that were highly correlated (rs = .85, p < .OOOI). No dt$&erenrial gender effect in proration of IQs was found. Applications and pitfalls of abbreviated neuropsychological tesring batteries are discussed, with utilization of the WAIS-R/7 SF offered as a means to reduce intelligence testing time while maintaining the ability to detect subtle information processing abnormalities with appropriate supplemental tasks. 0 1997 National Academy of Neuropsychology Clinical neuropsychology has entered an era of accountability focused on the satisfaction of customer requirements. Our customers now include the patient, the family, the health care team, third party payors, social support agencies, and others invested in understanding the meaning and impact of brain illness or injury. Customer requirements are those criteria by which the customer judges the quality of the services performed (Baxter Healthcare Corporation, 1994). The historical approach to such requirements directs focus to the clinical utility of test measures: The measures' ability to reliably and validly reflect clinically meaningful behaviors for the populations and referral issues in question.
comments that extended (multi-hour) testing procedures may invite the confound of "non-neurologic factors of a physical, emotional, and motivational nature (particularly fatigue and sagging motivation but also distrust and hostility) that interact with the condition of the brain" (p. 414). This would seem most likely with acutely brain dysfunctional patients or when test procedures exhibit low face validity.
The revised Wechsler Adult Intelligence Scale (WAIS-R; Wechsler, 1981 ) is a core component of many neuropsychologists ' testing protocol, and the derived IQ scores are recognized widely as a standard metric in education, forensic, and disability determination contexts. However, the tasks comprising this lengthy instrument were not originally selected to explicate discrete brain functions. Franzen (1989) cautions against applying diagnostic interpretation strategies based upon WAIS-R data alone, arguing its proper role within the neuropsychological test battery is to provide an index of academically-related intellectual skills (p. 60; see also Faust, 1995) . The contemporary challenge in designing more focused test batteries is to avoid an overly narrow approach, which may not elicit important complex behavioral phenomena, yet one which does provide composite scores meaningful in real world applications.
Toward this end, several WAIS-R short forms has been developed, with the majority allowing extrapolation of estimated IQs based upon varying combinations of WAIS-R subtests: Silverstein's (1982) Satz and Mogel(1962) took an alternate approach to short-form construction by including varying numbers of items from each of the original 11 subtests.
Among short forms, the Ward (1990) seven-subtest version (WAIS-R/7 SF) demonstrated virtually identical reliability and standard error of measurement statistics as the full WAIS-R when assessed on the original standardization sample (Schretlen, Benedict, & Bobholz, 1994) . Preliminary clinical usage with neuropsychiatric patients suggests superior concurrent validity to other short forms (Benedict, Schretlen, & Bobholz, 1992) . Satterfield, Martin, and Leiker (1994) report a correlation coefficient of .96 between the WAIS-R/7 SF and the full WAIS-R; 95% of their sample's WAIS-R Full Scale IQ values were predicted within 5 points or less by the short form. In addition, only the WAIS-R/7 SF provides prorated Verbal and Performance IQ scores, at an average administration time of 36.82 minutes (SD = 14.52) (Ward, Selby, & Clark, 1987) .
The_ present study examined the clinical utility of the seven-subtest short form of the WAIS-R in the neuropsychological assessment of patients with traumatic brain injury (TBI). The nature of this injury, with combined diffuse and focal effects on brain tissue (at both cortical and subcortical levels), and the frequency with which it is encountered in clinical neuropsychological practice, make this a particularly suitable population to examine the generalizability of previous favorable findings on the WAIS-R/7 SF.
METHODS

Subjects
The sample consisted of 459 patients (3 14 male, 145 female) from the Midwest, referred for neuropsychological evaluation. Each had been diagnosed with TBI, resulting from head trauma. Mean age was 31.3 years (SD = 11.5). Educational data was available on 449 Abbreviations: WAIS-R/7 SF = WAIS-R seven subtest short form.
patients, with mean education being 12.3 years (SD = 2.2). Racial composition was 445 (96.9%) Caucasians and 14 (3.1%) African Americans.
Measures
Wechsler Adult Intelligence Scale-Revised (WAIS-R; Wechslel; 1981) . Administered to all patients within a comprehensive neuropsychological battery, each subject's Verbal, Performance, and Full Scale IQs were calculated according to standard procedure. Ward, 1990) . Utilizing the scaled scores from seven WAIS-R subtests (Information, Digit Span, Arithmetic, Similarities, Picture Completion, Block Design, Digit Symbol), prorated Verbal, Performance, and Full Scale IQs were derived for each patient. As outlined by Schretlen et al. (1994, p. 1 SS) , two algorithms are used to prorate the weighted sums of scaled scores from these seven subtests so that IQ scores can be obtained in the usual manner from Table 20 
Seven Subtest WAIS-R Short Form (WAIS-R/7 SF;
Procedure
Intelligence testing occurred as part of a comprehensive neuropsychological assessment, and was performed by clinical psychologists or trained psychometrists according to standard instructions.
Statistical analyses were performed using the SAS mainframe computer package. Table 1 provides descriptive statistics for IQ scores from the standard WAIS-R and the seven-subtest short form (WAIS-R/7 SF), presented separately by gender and for the total sample. Measures of central tendency (mean, median) differed by 1.3 points or less for males, females, and total sample. Minimum/maximum Full Scale IQs were estimated to within 3 points for the total sample.
RESULTS
In order for spurious inflated correlations that may occur when short form scores are intended to replace the complete WAIS-R, and both sets of scores are obtained in a single test administration, the correction procedures of Kaufman (1977) and Silverstein (1977) were employed. Corrected Pearson correlation coefficients between WAIS-R and WA&R/7 SF Verbal, Performance, and Full Scale IQs demonstrated strong linear relationships (.97, .96, and .98, respectively) , which were highly statistically significant (p < .OOOl>.
Clinical significance can be inferred from the absolute value of the difference between actual and short form-prorated IQ scores. As seen in Table 2 , WAIS-R/7 SF predicted standard Verbal and Full Scale IQs within 6 points for 95% of the subjects; Performance IQ was predicted within 9 points for 95% of the subjects. This pattern was identical for males, females, and for the total sample. Analysis of the discrepancy between Verbal and Performance IQs ("VIQ-PIQ split") has historically been used to examine the relative integrity of left, right, and diffuse/bilateral cerebral hemispheric functioning. Strongly positive rank-order correlations between WAIS-R and WAIS-R/7 SF Verbal-Performance IQ discrepancy scores were obtained for each gender and the total sample (Y, = .85 to 236, p < .OOOl) ( Table 3) . Raw score differences averaged 1.3 points or less.
DISCUSSION
These date indicate that the WAIS-R/7 short form provides statistically and clinically meaningful estimates of standard WAIS-R IQs in the assessment of traumatically brain injured patients. Our findings extend previous studies that demonstrated the adequacy of the WAIS-R/7 SF in neuropsychiatric and normal samples. Contemporary customer requirements demand that neuropsychological referral questions be addressed in an increasingly efficient manner. The indices of general intellectual functioning provided by the WAIS-R/7 SF correlated highly with the full WAIS-R for both male and female subjects with TBI, at considerable time savings. This allows time within the battery to explore discrete brain functions, or to observe the patient's adaptive coping and problem-solving behaviors on more time-extended measures (i.e., Tactual Performance Test, Category Test, Wisconsin Card Sorting Test). Reitan (1993) cogently argued that many "short batteries" will not elicit brain injuryrelated information processing failures because they rely upon multiple short tasks lasting only several minutes each. Such short tasks do not adequately stress the subject's capabilities in either complexity or duration, and therefore, are likely to be poor predictors of real-life functioning. The time-savings provided by use of the WAIS-R/7 SF within the assessment battery will foster inclusion of an appropriate array of measures to serve the needs of the practicing neuropsychologist.
